Novel Duchenne muscular dystrophy treatment through myoblast transplantation tolerance with anti-CD45RB, anti-CD154 and mixed chimerism.
Duchenne muscular dystrophy (DMD) is a fatal disease caused by a defect in the skeletal muscle protein, dystrophin. One potential therapy for DMD involves transplantation of myoblasts from normal individuals. Unfortunately, myoblast allografts are particularly immunogenic and transplant tolerance in dystrophic (mdx/mdx) mice has not yet been achieved despite using strategies successful in other allograft models. Here, we attempted to induce 'central tolerance' using either haplo- or fully allogeneic bone marrow after conditioning with low-dose (3 Gy) whole body irradiation and anti-CD154 or anti-CD45RB mAbs. With one exception, these mice lacked persistent chimerism, long-term survival of myoblast allografts, or tolerance. In contrast, the addition of anti-CD45RB to anti-CD154 uniformly resulted in long-lived high-level mixed chimerism, long-term (>100 days) engraftment of allogeneic myoblasts and deletion of donor-reactive cells. Moreover, all recipients exhibited tolerance to second myoblast allografts or donor-specific tolerance to skin transplants performed >80 days after the initial graft. Thus, we now report that anti-CD45RB synergizes with anti-CD40L to promote stable mixed chimerism and robust tolerance to myoblast allografts for the first time. This novel protocol may be applicable to future clinical trials in myoblast transplantation for treatment of DMD and for transplantation of other immunogenic allografts.